Influence of Alcohols on the Lateral Diffusion in Phospholipid Membranes.
The effects of hexanol and octanol on the lateral mobility of 1,2-dimyristoyl-sn-glycero-3-phosphatidylcholine (DMPC) bilayer are investigated by means of pulsed-gradient stimulated-echo NMR spectroscopy. Three distinct diffusions are identified for the DMPC/alcohol systems. They are ascribed to the water, the alcohol, and the lipid. We find that the presence of alcohols promotes the lipid diffusion process both in the liquid and in the interdigitated phases. Furthermore, using the Arrhenius approach, the activation energies are calculated. An explanation in terms of a free volume model, that takes into account also the observed increase of the activation energy in both phases, is proposed. The results obtained here are compared with those presented in our previous work on 1,2-palmitoyl-sn-glycero-3-phosphocholine (DPPC) in order to examine the dependence of the lipid translational diffusion process upon the membrane acyl chain length. A peculiar influence of alcohols on different membranes is found.